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(54) MOTOR WITH REDUCER 

(57)Abstract: 

PURPOSE: To reduce the thickness of a motor with a 
reducer in axial direction by rotating one portion of a 
planetary gear along the inner-periphery surface of a first 
ring and rotating another part along the inner-periphery 
surface of a second ring. 

CONSTITUTION: Planetary 16 and 17 are made of 
metal and two surfaces to be guided along rings 1 1 and 
13 are formed on the outer-periphery surfaces. Then, 
when a rotor plate 8 rotates, roller parts 19 and 22 of the 
planetary gears 16 and 17 revolve while turning on the 
own axes along a guide part 1 1a of the fixed ring 1 1 and 
rollers 18 and 21 revolve while turning on the own axes 
in one piece with the roller parts 19 and 20, thus 
reducing rotary force by a motor part 2 and outputting 

the rotary force to the rotary ring 13 since the rotary ring 13 in contact with the roller parts 18 
and 21 rotates. As a result, a deceleration part can be laid out around the motor part, thus 
reducing the thickness of the motor with a reducer in the axial direction of a center shaft. 
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a>*>»s>*istt*saj?j, av. m3<7>8&ff-8ja$a^f# jjasesf a *>«ttDte*M- s sf^-^t-* o^^twc 

a^li^*. 20 i:Sr*SSi:-rSlf:£JB3, 4, 5. 6. 
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U*»fc, «lffiai^SN, SH, SJ, SRa(/SD^>? 
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»=«Ftfefc<Oi:$ityt*|g«fl5jRal. a2. aS&ZS 
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ssi 5/vo#^ii, mtimma&mmi 1 . siwuflas 
iwmsftsf^i 2. mmmmmmnmm 1 3 . % 

tiJ^XD, XE, XP&t/XV<Oj£#j&lt5g8?l 5^0 
50 iWftlcPWHtT. 1 04M*tefT*>*t*. 
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*>o. mmmmimm 1 1 . iiwaawtsMEft* 
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XE. XPat/XVO&*SrfftBJ5^fc LT. 

0 1 9^0i*ifc$*l*:fil3M§$8ca 1 . a 2 . 
a3at/a4 5r. K«38Rfc3ft&ft«!iiU)X . 
D. XE. XP&tfXVlcttLTOftikfc-t'&J: fct> 

t. sBflHMtx'E'j 1 9*»4>«*ajs*ifcjeaa5* 

[ 0 0 2 0 ]&#£»£& 1 5fc*-»T«L 3I3W82 0 

ixxmnta^ai -xDtmt>ti. m&B2nzts^ 
x . attmwMusHM i 2 *>feoiwaiA xec* 

Y F = a 1 • XD+a2-XE+a3 

jWBuesn^Mnwasi^if^n. -hik4 9. 
YPtfrnzztiz. ioia^. at ( 1 > 
SYFojt^it msamuenmmi 1. mum 
fftjuoHMB 1 2 . tmiBiMHiiKgtfis 1 3 . a 

itillXD. XE. XPaDfXV««»BEJ|g»15A^ 

at/. MEWMMfcx*'; 1 9*>^<osiu»«aa 

1, a2. a 3fttf a4 ifflfca 5 k*>felS4f-? O 
[0 0 22 J S0i)f«yaSP2 4*»fe(i» 

«ee«ii*a»*Y f ^fc^-rat^a^r-? d f*< 
s8E»ft«ffi»i 5 want Lx&ajsii. **uwh»m 

FcrjEtx. m&fmmwi¥&±u 2 6 , awamMfBM 

2 7 Sl/f«lii)9Si6^J«t^gP 2 8 
*WfcfT3J:d£8ftT*J9. £ft4>*l«f!»«-*#jft 

SP2 5 , 5i*^fERR&ss£a$ 2 6 . mtmaabt&mst 
7RVi*mmmi>ifcm®.ft&.m2 aizx o natty 



frppsi&^^jsttssgu 1 3 frt> <mm&n x p izmm 
mmcx* v 1 9*><5><oaiii«ffi»a3*<**snT* 

»ai^a3 • XP*<#£>*X. 34>fc. «^SU2 3{Cj3V^ 
*W!W«MI«lttl»1436»i5.<Oftaia*XVic 

D . a 2 • XE, a 3 • XPat/a4 ■ XVtfM®im 

[oo2i] w.mmm&24iz\i^ fmmtta. 1 • x 

D, a2 • XE, a3 • XPat/a4 • XVfcjBiT. 

nwma^v 1 9a»6«D*»a 5 hmzntiz. * 

LT. »3WW8i»2 4fc:iiVvC. ttfMSWiXD, X 

e. xpavxv(o*«*«i»agRk-r4kkt»fc3@R. 

a 5 L. S[»*YF*BflWaRi:-*-*«Ii|« 



XP + a4 • XV + a5 • • • ( 1 ) 
20*614. SKtigaBfifrflMB. &®7ls-*y7M 

sugffijiv'XxA. at/. §»*a«5^i'^-rA^ais 
r-nvx^va^jfflis?. at/. jatswiKMM 

«au^fc<fcfc— #fc*tft>Ofc**i; Sfcfc. ftp 
WMUMMi'X?/*. at/. a^fWWBS/^xA^ 

[0023] mmwm*ffif£.®2 5 tz&wxti. tm 

3*Jg Y F tfitttir* & #JB(c *> S *S»>ACHH S fl. HMO 
-r4tt.«t:*Sk#t{4. a»*YFfc*6*>f±J«<o 
3$ ( 1 > fcfc«t-?>*)fl«03ST'*-g> a 1 • XD . a 2 • X 
Eat/a3 • XPcO5^.^^YF£OtiJ0C7>fefcKH 

ssn^a^jKY f fc&fcjb-rjtjeusa^-^D f**» 
1 o^Hwwo^o^^oaow-izio* t„ a 

Sr. 
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fcU Bfofttno fc*JVvC»fc*l4S?#*YF A 

YFn.i =a 1 • XDn.i +a2-XE..i +a3 • XP n *i 

+ a4 • XV„.i +a5 (3) 

kUT. (3) Ki9*^fcSn4a»JKYFnM t A&t2tl&. *LX. SMYF»u ^SE^SYFn 4 
5« (2) tc4 0J>^»ip^iX&a^JSYF„ fc**«5ittt 9^-C'*>&t^tCf4. * ( 3 ) at/ ( 2 ) O^OfciQ 
3*U S^JKYFn^i 3WK»aEYF» 4 0*T'J>S (Y fc*5ftSffi5t«iB-rS 3«<0BC0^ : 
F„,, >Y F n ) t*. m&SZYFffmtVt&W&lZftGSD 
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DD 1 = a 1 • XDnti -a 1 • XD» =a 1 • (XD„ti -XDn ) . 

DD2=a2 • XE.»i -a2 • XE„ =a2 • (XE.m -XE» ) . 

DD3 = a3 • XP„,i -a3 • XP. =a3 • (XP„ + t -XP» ) , 

#*ais*t, cix^^DDi, DD2ai^DD3od * c p psrtfti&u immmmiw&m 8* *ti 

[0024 j -c-lt. sddi tot $m*Zitzb<ot-t<<.<mm-zvimzbz. wz 

bxmtiiistitzb #tc«, nxmYFvmvowckim J: m&mYFcrtewmitix. mj&&<mmm 

t=3:-pTv^to**ai • xD-cfticik^o, mm mtizzbtzzz. 

M9m*m!$,m2 5tt, SEI«ma 1 WJE<nm: bt> [ 0 0 2 7 3 ZOX 3 LT. 1 5 fc<fc 0 

( a i > o > b $ s msMtmmim 2 6 iciwfMffli 10 «es*ufe«»«Y f wmm-z #mizt> &b$ 

^S^6t,<Ot-t«IWffl^&<mS:fcO, Sm [00 28 J J^<OW=fflV^ft**|I|^^*y 1 

toffiSaljWE^tefcfc/i,*^ (a ISO) b*. 9lZ&\^X?tb%ZtLi>m.\a}m&.a. 1 . a 2. a3R 

SW^iJ»^SiI2 6»:iW^(|i!lfil«s^CDPS:^U % a tfa4&tfja&a 50f&*?Ui s ® 2fci*3*T.S$D<e>«l 

«»fftP!i«^SIJ 2 6 * , **i*«3»E#fc:4i43Wab&« JSS-W L*t- ?i&W§S»fc: J: o T«*bft& . i o0 2 

1 4 . -t^tc j o » y FoMmtm mm^<m&m&&WL<D~wzmf&+zm!Mbim 
t>tix s m&meymwmzixh £ t . sn-as® 1 1 . ss#i»s»fl#ta;ft«!i35 1 2 . mis 

[0025] *fc, 3£DD2#ft*Offi*k£<>Oi:L 20 Mffi*(Ktl-M« 1 3 . *W#ro*lWB«fHBS8S 1 4 , R 
X&tiiiStitzb * teti, 5ffi»*Y Fco*jD««^JRHt V. «fr«mtffi» l 7**. MASffaHBtJft-f-ba 

ffll«^«8i52 5te, StaWHKIKa 2*<]E*>itefc S [0029 J E2^$ni»T~^^#}$|BtCiJ 

( a 2 > o ) b £ , mtwnw&mft&M2 i izwm wai. mm^&sm^ t,tm t ssesass- , 

* , ttummiz**. tMmwmi&ttz* sswsws < #s8-c*> - 1 1 t 1 t ut 
mim&zm'isiti>t><?)bi~*<mw't&im£b ^*t«t*«wt3fcu -i*>4>3a-c<ogH8£t> 

0, m®»^a2#:E<Oinfri:<>:5:V> (a2£= oT. Witf. io^»c**i-6t,«ot§^a^® 

o) ts. 9ttraiaatoft9tittX&» 2 7 iztmrnwrn^ *«*3 0jWRf*feivcv**. fie^»s#*«53o«. 2 

h mwtm&^z x h mmtmsmmz yfr£ s aiEi&ftsuKfftenBi 1 , s***psei&«#i& 
twjztntibnb-i-Kmwt&w&tbi,. -ttuz itmmi2. wmmtmmm^mi 3 , at/. $m 

JO, «»ftYF«0«i*«HfenT, a«5«WSE^*tSg JWmMUKfttB8|(l 4fr£>U-88ffl;JjXD. XE. XP 

nsntifcic**. avxv3^-«aaisn«io»iaiiK)B»jftfePBHLr 

[0026] Sfcte. *DD3:Wfcfc0tt*fc*fc*>fc aUJW*. *LT, S^fmKtt*3S5 1 1 . i^ffi 
LTSffiSft*: fc # fcl*. «5^«Y FOtWDOfcWRH ttrfmSft^ 1 2 . *ifOTSftf£#g&frag? l 3 , R 

*0fflim^®^a52 5li, m®}mt8la3t>*mc?>m:bh mtUXXD. XE, XP&tXXVi:. a^JS#feSS30 

(a3>0) ^PJ®»f^|i!l««±ffl2 8^IW^ *»^><^»iSm^YF Rk**S®^^g?3 1 

•«W8*CPNttt»U f*»8iiaaW^!!l«^S|J2 8 40 *U>. 

s-s ix*^sfe# tc^- i & mm^mm izxhtmvm [0030] WBm»vm3 1 Kfcwcuu ttaai^x 

SW^JK^^$Hi:S(>^i:-r^<S0ffi)-fS^ffl*i: D, XE, XPat^XVco^^i&IJtB^asi: t. 

0. 4fc, mmMVmaSWlEeMibt,*^ (a3S SiYFAi:L^fi[ll!lff^: 

0 > b & . «3irafflK>tf^s5£a52 8 tzwmmm^* 

YFA=ax 1 • XD+ax2 • XE+ a x 3 • XP + a x4 • XV 

+ ax5 (4) 

«<H£9ti. (4) £j££3i*-&S|BMK&jRax «*^?fl6f^lER = YFR-YFAJ«/Mct 

1. ax 2. ax3Sl^ax4ftt;S8[ax5(Oat, h tWT'JbS. fiE:HM&Ra o 1 , ao2. ao3at/ 
a^«*^5 3 0;6^<93a5tf!8tiJ:7j YF R fc^ a o4RV%$La. o 5 WW s fibM^ft<7>^6*» 

(4) (=:J:O*^*)?asSft<0EaYFAi:c7)«i: LT*50 »V»4>iifcfckT*«>4>^6aig»5MW*ffi3#i*. * 



(8) »^F6-144071 
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aol.ao2. ao3&l/ao4a^ao5^ U «mf»74 3 fcfcWC . *4 "7* 

[0031 ] *ft*iE«3 2(=tt. 3tft«JB»aj« 1 7 744fc*NrVt. «ftn#OT***B*»*WKU « 

*^S«WtCi^ai$n&«ajai^SN, SH. SJ, S Rn#OTJ&&*£KUU *x y7*4 5fcJ3WC. :M 

wen, j£ffr«fiMftUffi 7**£m«*i*i*ttjaias a&x. ^-r ^otH»*TT*«i omzmLx\^\^m 

N. SH. SJ. SRaVSD«0-3^<0»J?$n^tO ^Wi. 774 5tR->W7r4 5"W)W«t 

fcisbT. aHJ!)f#aao 1 , ao2. ao3St^ao HOffiU 70»»«TT*»1 0^fcJSLfc«^fc 
4&T/JgBca o 5**«E3*l. «E$*tfe*llWWk»a 10 li. Xf7746l:j3V^. £ftn$ 1 **WHttD;S*fc 
1, a2. a 3»tfa4 kfflRa 5 k*»fe*4f-#» Xf-fTA 2fc«*. 

»W0jfcS*l&. ftot, «R*3E»3 2*»&, jttT* [0035] — ^T. ^77*4 4"C<OflW«0««, 

JB^dilSl 7A»^iStfJ$*lS«iaaj*SN. SH. S ntfOTfcVtfir^fcHL Xx yT4 7 fct$V*7\ Xf^ 

j. sRawfsD^-3^oa«s*ut:t><03&*fc&«ak: y4 2Trw9&±ftTrtOT4**y«4M3*ifc*J£ 

»al. a2. a3Xtfa4i:J@Ra5i:*»<»*4T*- Fn fcfMt.n fcfc»t4S»JEYFn»i k Sr*t©L 

?<D*fiA<^*t. *ftfcaW««IIWfliHtX*'J 1 9K t, *<i£3?JKYF„ i *)±X'hZ>b^fr 

WteZtih. SrWBrT*. ««*yp„i #&5*J£YF„ 

[0032] fiHW|jE»3 236»feJi. MVMNR «k 9*?fcv*§£fc:tt, Xf»r4 5fcR9, «#*Y 
al, a2. a3SU f a4k«?8ca5k*>^&7-'-^ 20 F»m tfS^SYFn iO^tfcifpdi- X-f-yy' 

(nm.vywmwmx^v 1 9^<otste£fl^T, 4 stefcwr. &#*yf„ %s>t?t>-fnx; ( 2 ) mf& 

«a«M«l^CMA^*'J«ZJHfiP»33fc:tt»Six »«YF.o fcfc^fc^ ( 3 ) <0***>fcafc*Jtt4 

4. ^*»;»5MW»»3 3»i, ^*»J»SZi8««^CM ffl5(C«^-rS3JK0|SJ<0ll: DDl=al • (XD 
AtCJBtfc*aTKU*T*— ^DAWfcaEWWTO-X* n«i -XDn ), DD2 = a2- (XE„*i -XE„ ) 
L»19fc:t!96U *ft£J:9. AliMKMt^Ul 9£ SVDD3 = a3- (XP.*i -XP. ) <7>**&3taj 
*JV*T. «««]ES3 2*»fe<OSIlIiHH*»al. a2. -T4. 

a3&tfa4fcJHRa5fc*»&J«&f-*08a t , S& [00 36] JJcfc. Xf 7r4 9fci5VvC» IDD1, 

7 Kl/Xf-^DAWCi 9*8^2*14 7 HI"**: to D D 2#.t/D D 3<^d ID D 1 #<fc*;<0<I£ fc 4 t> 

THH&»£2,£ft4. dOJcdlcLT. SEHiflNM^ (O^^SrfJKL, HDD 1 **&:*:<7}ffi£k 4 k<DT£> 
»J 1 9fc(±, gE#!&*£S?3 Oa>o<03£#!&ai7JYFR 30 -i.^W±. *7-y 7* 5 OK&WC . fiEWfffigta 1 # 

^i?-m^5r*^L7tSlK*tt$^t>^i: S IE»ffi£k 4 ( a 1 > 0 ) teoa^a^flKU SHJJf 

fU *M<0^ff«®, Wo, SMfjtffrttlB. iSiS {$Saia<IE<0iI£k4t?yefc4k£K{±. Xf^r 

&mm?i «n. w^^^is&r/^fsi^^ 5 1 ttivvt . iM^Jiswi-f-c d n sraiKiSf^ij>s^ 

®c7)V^-fix*\ *>4VMi. ^ft^cDffi^KfcNfc-f 4t SS2 6^i;i2iajU aHJ««aa l#jEOffi£k 

OkSfUt. «-*A*«lHM§fi&$Ca 1 , a2, a3Ma ^V^(aUO) t.OT*6tlWl Xf7752 

4k^a5k*»oJ£4£R^7-*0*§A { t&*rt$iX (C*JV>T. &ft®fflii^CDPZMm)i)Fn%l%&®2 

5. 6-^kiSdJLT. -e<OfA^. ; r-yr4 5tcMS. 

[ 0 0 3 3 ] 0 1 t*$ix4*P5S!iS#coa^li^S [ 0 0 3 7 J X=r~f~TA 9TO«R«0»*. HD 

<0-CT^*3(t4*J^JUP[t^fiSt^2 5 li, 0Utf . V D 1 tfWcknmtt 4 t<7)T-^cV%^-^(±. Af775 
^on^t-jL-^tfffll^ftTffififcSft, #r*>4 -f 40 3(CtJOT. HDD 1 . DD2ai^DD3CT>o*>, HD 
;D3yta-^*«. jllSi6f^fiJSt^±«62 6. SmiB D2#^W<fi£k4t^>Sa»$:«lTU HDD2# 
Stft^MSc^SS2 7at^*^iSSSM^*ilS[^g?2 8 ©*coffi£r k 4 tOT'J>4%&tti. Xf7 7*54^ 
tit^SfiH^J^-^CDN, CDP, CEN, CE V^T, S[ll^S!ca 2* J IEO<BSr k S (a2>0) 

P. CPNSl/CPPWStRWiSaiSr^TOtfc^-o-C^ ^^Sr^JBtU, aE^aa 2*<IEO<i£fc 4 t<7)T* 

+*-hiz£*)f>t>i>ztizi><Dt2tLh. EN£mmwmmm®Lft&.&2 7^tmtaL. tta, 

[00 34] E3C070— f-r— hlz£ OfohfrZtlZ fiB^S(a2*<jEO<S5:k4> : S:V% (a 2^0) 
%\WTu77MzH^X\,t. X9-Ytfk. Xf774 1 J)6k^^»i» ^^-/7*5 6tctiV^, iftff^fs^C 
(cfcV^T, ^Sn&0ti6^-rS*3WiS^^d. ^ EV*m&Wmmtm : 8&M2 1'^txk#,LX. 

fc. Xf774 2t^V^T. a^Stt^gUl 5*»4>«0* 50 f^f774 5tlS. 



<9) 1fll§ 3 P6-l44 07 1 

15 16 

[oo38]s^c, x-owmnmm. « 1 1 t^eotmia^x d , s^tp&KHm^it^ 1 2 

DD2#ft*<Offi£i:£itf>T'$:V%i&££t4. J*-r«vT *>4,<Oft89ai^XE, flclBifiHa&fWggfrayiS l 3*>& 

5 7 fcfeWC, HD D 1 , D D 2RVD D 3<0 p H OtfSSffi^ X P » *PiS«^tt«fl£ft-SJgp 1 4 *> 

DD3*«ft±<OfflS:f:St<0*»S^«r3fi|BrU, HDD 3 ^<0ft«!lffi^XV k**«*&Six. miB 6 6izH\\ 

tf&*i<7>mZbi>t><r>X'i>&%fetz\}. x-r./T5 8tc T< >K6l&tf3g&it«Sa5 1 l*^<Dft«iai;JjXD£*§jE 

fcV>T. fflaW*«fta3aqEO«I£fcS (a3>0) i m#Cd*<^J^^^t•C?lijElfS!ai^XD , **&<5>ft. £ 

"W^fliU «EH«»»a3**iE^a^i;5tcO »«!67fc*iVvC. a**fcISBfW£®&ftS]ge 1 2*»&tf> 

t*>* t &tci4, ^f775 9»c*jv^t. iWNwwm^ tf-ssm^xEtcffliEm^c e^ssnr^jEfHuai^ 

cpN**HBiaaw«^^si52 8^j:^ajt. a xe* w&bti, mim6 8izn\,\x. tmm&swm 

fc. SEH««fta3*fiEOffl€rf:^=S:V^ (a3S0) (, 10 #ft«9SBl 3*'<5>cottS!lffi*XP|:ffliEm^Cp^SU| 

<0X-*>&b*tz\t. x-r>y7*6 0fc*ivvc. IWBMffiHl $i^T^iiEft«^^B^XP• #f#4>ft. &*«6 

*«08U-fy7*4 5fc^S. **-y:r5 7WH ^jXV(CffliEfi#C v*<^»SnTHjEH-S9{iJ^XV' 

BKOte*. HDD3**ft^coffl«ri:&tOT^V^^ #*ft<>ftS>. 

14. *Oi*X-r <y7*4 5t;:;^£. [0042] vTOid^LT. 3**&66, 67, 68 

[oo39]**5, ±sBo*o<^ai^s<t4wcft mmmajmm&i i^<omsta^ 

swawsiamaau i , mtum&wumjm xd, swussiw^etsiisiji 2*><?>^>n-s!im^x 

«*i 2. •wwisiMmKtt-Masi 3. rv. mum e. ttmsiMHiuttHBJfti 3*»^tt«!iaj^xp. 
wmmmmsi 1 4 ^n. swBiwemKftaias *w#5*ai^&tts!ia& 1 4 frmnmaijix v 

1 i/>»fe<ott«!)ta;>jxD, ia«PHSK^«ffiifasfifi 2 20 ^^ttJB««aiei5i77&»/!>af>«i9fcixaj3^«iaiffi^ 

*^ofHam*xE. fciHiHfiiwtmsfi«^i 3*t sh, sn. sj, sR&z/sDfc:f&tT»jES*i.T?# 

otrasai^xp. mm3mimm!mw®i 4& &*u>. mimmtii^xD' . xe- . xp- rvx 

4>Oft8§fWjXV b , SEW»«&#** y 1 9*»&<OU-88 V ' 14. &5*a3mt«|$ 1 5 fcfcftSSI*g|52 0,2 1. 

ai^xD, xe, xpRvxviz**nm?i>m3iim 2 2Rx/2stz^m^tn>, m&&. mmmm^ 

jftal, a2. a3&t^a4&t/^Ra5i:^ffl^^ix XD' . XE* , XP* RT/XV cOj£5&fiEJftj£8& 1 5 

a^aas^su 1 5 f=<t &iite*<o3R^<ojtfe&»*$ t^rsst*^ o . 21. 2 22^2 3^^«*&(i, 

*->T»4. *MS«*te«ftH-S!l^ 1 4 &SV>J4. [0043] 2He&*J£815 1 6*>&&ffl3ftsa 

*W#S«$s»*fi«fta3as l 4 ^iniTJ«K»f^«gEH-SJ tmtm sp^^u affiftilfflilf 1 8 iz&teZtr.^ x 

ui iRimms&rt&tomm&i 2<r>o-h(o\^-nx 30 *»mzmim\ s»4. a<E*«jgs?i 6*>*>cr>i»6* 

J4. tf-«0aj^XV(:Dni.rtfa9Hi^XDaVtHB!lffi^X £. meWMMfcX^U 1 9lc*i»t*aai7*Kl'X£te5£ 

E<od^wv>m*»-^tfflv>^*v%t<oksnTt -rskofc LT*pvtflHK*%y 1 9iz&t&~r h. mm 

i. < , »rrt»l>l8§£t4. S®fl8#8U* y 1 9(4. Slstff *«R8kX* y 1 914. »ffltf>S»6£fi : 3 

ffiRal, a2&tfa3Jltf}@&a5#. &SW4. fi *t<0k #^r**fiHl^aa o 1 . ao2, a 

EWMRSa 1 kftB^jRa 2k«d^>(7>-*SlXa[5) o 3&D t ao4t^Rao5t*>«S^f-^ 
mRaa3k3t»a5k^»^St<OkSit.S. 'fitoiStSZZtlxmiZtlX^ZhcOt 

[0040] 0414. ^Bj^^^pjjpE^cr^^is [0044] *LT. »J SiajSOffiiSB 1 8*»^>cr>i«a} 

^aofficoWSr^. 04tCtiftS01^5il6«. TKW-Xx-^DAR^fiHI^a^^y 1 9Ktt»&§ 
SPtcStK-f^^W. 01 bgMcDft^tfWZtiXfikZ 40 ^iiktcj: 0, i 9*>fe. 

^TiiO. **t/otc-?v^T«o*ttiaHji4«B&sfi6. %mi 6*>toa«K«fi#sp*tj>fefc-ra«K«fc:^ 

[0 04 1] 04fc^?^&^tJ«,%T<4, 7g*T#©fc *t<Ot$n^Sll]»fia»ao 1 , ao2. ao3M 

SBSH 7*»&3HRWfci£ai§ftS8iajaj;JjSH. SN, ao4i:^aao5k*^«Sx-^<Dffl*«SS:^aj$n 

SJ, SRaVSD**mfi"f^filta56 5£&&$ft T . fi0««» a o 1 , ao2, ao3^ao4^1 

h . *1 jEfl-^fig»6 5 fciiWC 14. ^=fT«JBteiajaP 1 ^Jfl^a 1 5 fc*5*7£Sai:a52 0 . 2 1. 2 2RX/2 

7A'4,<0«itbaj^SH, SN, SJ. SRiaiXSDO^ 3te5**#*aS:flS k 4: t^. ^Sta o 5#i£5*«Ji5g 

*>oas?$*utt^o«»smt«fc«tTSHk-rs. «oe s?i 5te*m&£Eif**^gs2 4fc&&$ft£. jtu^ 

d , C e . C pRVC vW&f&Zix, -ttlbtfm i . S0il9ffi»y<^ y 1 9*^<oaE»ffiaa o l . a 

8:8566, 67, 6 8auf6 9fc^«>tStL&. ftJT o2. ao32lVao4k)@gtao5i:M^f-? 

SS66, 67. 68X1^69^14. m^mmmfmm so toa^siaiLs^^ii^ffii 5^<o«^t. MEtt- 



(10) 

1 7 

aift^xD' , xe' , xp- si^xv <vm9tj$m& 
[00451 mmmtm^ i 5 ic*j wc<*. juss? 2 0 

*^<7)S0««aa o 1 *<SI»;$flT^fcB^ aol- 

xd' #'i$t>ti. mm.&2 1 izti\,\x . mEMmtzjjx. 
e • izmmwrn* * y 1 9 *^omia^jRa o 2 *< 

3tJJ3ftTfft3taJ:ftao2 • XE ' ft*«2 

2(z«v%t. SuEH-BitiiTixp' ^am^a^^u 1 

9frto(Ommm&a. o 3jWR*3*VC*«tiaa o 3 *10 
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* - XP' tmhiX. S&fc. m&B 2 3 IZ&^T. MjE 

nmta^xw iz&miMm***) 1 9^h<owmm 

aao4*^$ixT^aj^ao4 • XV m§htl 
X. m»liJ^ao 1 XD' , a o 2 • XE ' , ao3 

• xp , at^ao4-xv wmmm *mm 2 4 iz&te 
[0046] mwm®&2 4iz&wxi±. ^mmta 

JjXD' , XE" . XP' &XSXV (D&^iWJBm 
t-r&fcfct^^Stao5 5r^K«fcL. &5&JKYF' 



YF' =a o 1 • XD' 
+ ao5 

YF' tfm&ZtlZ,. ZCDXo*. 5C ( 5) fcg-3<£ 

smeyf: <rmzui. mEftftauattts 1 1 . aum 
mrfmmmsi 1 2 , wNiiaBWHuarttm* 1 3 . 

SUfiWjXD, XE. XPRXSXVcr>&9fjmj£®l 5^ 
SEWSffiS^'J 1 9*>*>OfiHWS&a 
aol, ao2, ao3St^ao4t$S[ao5iK 20 

kfr;toi6?>fcf5tT, 104H5fcH$r3*U>ffii8£k 

[0047] m\B\i%!m®24frt>\i. iofmizm.m 

*wsit^S5i 5 commit LXTsmzn. ttxtfmm 
mm*ffifm2 5 , mfcmmmft±®2 e . mmm 
mn^^m^E.^ 2 78.TS#mmmmitimKikf$ 2 a 
tj: m&.2ti&%mfflwmz&v&mmiwm^&& 
&2 5 . M®.ffl$mizti\^xii. muz* 30 

5£J:9i££Sft*:S$*£YF' #mim-tt>imizt>Z> 

tzizu. ftimfflwmzjiixmm&YF' zm&z*t 

YF A= a x 1 • XD + ax2 • 
+ a x 5 

tf&ZZtl. (6) £j&fc?-£&»5MS#8ax 

1. ax2, ax3&tfax4&l^8:ax5<0-3*3 

^®*^P3 0*^WS!^®tt}^YFRfc5*; 
(6) fc£9££*>3*l&g6^»YFAfc?>3£fc tX 40 
*> ti5$<X&^liS^E R = Y F R - Y F A Jr«/M;-T 
4tWJ)S,iliMS<iSSlaol, ao2, ao3&T/ 

ft^1\fz\>tX'1&fr^tL&W®ftftifttfifii>1\h. % 

aol, ao2. ao3ai/ao4MtSao5A<, 
®H)«IGi&*^ >J 1 9Kt£*S3tt&. 

[0051] am^^fgp3 i«>4>ii, at?w§& 

Saol, ao2, a o 3Rl/a o 4 t ^j&a o 5 t 



+ao2XE' +ao3XP' + ao4 



XV 
(5) 



[0048] ±a<oE4^^^i^SW^fflv^^>i^4S[l] 

im&X*V 1 9(3fc^T ; fi6^$flS*|Il^aao 

I. ao2. ao3Mao4^®Sao 5<7)fflfa 

izX^XftbixZ. 05^fctt«.®2^Sn.&=S-SBt: 

tJ 1 ?. *i\Mz^x<vmmmii. i misti&. 
[0049] z<r>m5i,z7r^ixi,7 ! —s'tmmmzh'o 
xn. m*znkisixtm*nmsmimMim\wa 

I I . mmmh?mmim& 1 2 , ^ppssi^isjk 
tranvi 3 . sets. mmm&mfimm&iAtf. m 

12. fMNBMf&U0HMFl 3. RXS. VPUHft* 

»®jKttjB0^i 4*^^ixai$<x&ft«iaj*xD. x 
E, xpavxvt, s^s<*«gi53 0*^«oa^®ai 
^ y f r t tfwmfttf® 3 1 \zm&% tit> . 
[00503 nmmtftU3 1 £fcwcii, itaaai^x 

D. XE. XPRVXV<D*«$:®,W3m.tL. ifi^ 
aSrYFAtL^SBii^: 

XE+ax3 XP+ax4 • XV 

(6) 

3JC«*g$fLS. ^*ySa^J©S53 3{i. >^'J^3i 
fg^-ft-tC M B IZJ6 1 ArfiiT H W-Xr-^ D AW5rfi 

0««»^^y 1 9t«^L. -f-n^io, asiiif^a 

^t'Jl 9K*Slvr. fiIll^*fgP3 l*^Wfi0»(S 
jKaol, ao2, a o 3&t/a o 4 t^ffca o 5 
^figSx-^^ffl* 4 , Sji7*KPXT-^DAWtc«t 0 

o *> ^com^m^ Y F R*«& i?-ra^!S$r 

SIE^tc^^O t^)t?n^ ^ *<£HHS€S8t a o 
1. ao2, ao 3&tXao4 t^jgtao 5tA>^>^-5 

[0052] @4tC^$ilS*MSSE*^S^g^a 
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6 tz^ixi 7D-ft- h J: 0 1> *>&iStii> t <Qb 
COO 5 3] H6«07o-f.^-btcJ:0*^*)Sh.6 
fc**vvc\ 5SSRm«-OfcKJg^S*ffl)iift^ff5. J* 

T7 4fc:i5VvC\ SSRm^OTfti^j&^^BiL, £ 

Ur£tft9SgU ^^"VtOff-ftfiTT* jPKMMOtLfc 
%&fc{4, ^7 i -yr7 6fct5V>Tv SSftmfclrtfftiBflD 

[0054] Afv7 7 4-COfiJltffOte«. 388: 
m#0T$rV*#£fc(4. XT--/7*7 7t*5V>T. <y 
7'7 2 T'KOa^^T^KT^^ V IzmtZtltei&Z 

UT. aSttSYF' D+i A*t»JtYF' . £*)*X*>Z 

t^sfrzym+i. aMYP 1 .♦! **sts^ 

JSYF' . J: OTcT^TV^^tCli. Xf777 5d 
££»4. ^-r«/r7 8fc*5V^T. &5tf*YF' . 

t»-raig«scaifSE^«YF* .*i fcfc^fc-taiiwfct 

Dl' -aol • (XD',,1 -XD' . ) . D D 2 ' 
= ao2 • (XE' ,»i -XE* . )&t/DD3' =a 
o3- (XP'.,i -XP' . ) CD&« £ %S£rf h . 
[00 5 5] <KIZ, Xt-WI 9\,Zt5UX, HDD 
1' . DD 2 ' 5.1X003' CD$*>. ifiWck 
em* b h i><oa^Si>^miL. HO d i • W&kem 
Srfc5t>oyc&£**£-fc:l4. Axvrsofcrfcwc. fi 
EWKM&a o 1 jWBOffiS: t S ( a o 1 > 0 ) t><0**5 
ftHPHKU »H#M8Rao ia*IE«9ffi£ i:&t> <9T& 
Sfcfcfcte. Xf778 lfcrfevvc. iMtfWWI-fCD 
N£a*K»ft^$S£a52 6^fcj&ffiU i*. 
t&fiao ljWEOffl£i:4,5:V^ (aolSO) fcOT'fc 

sdstcii, XT-v78 2tz&^x. mimmm^cD 
pq&mi){maiL3&.U2 6'\t&iiiLx. *<o#*f 

•y7]7 5fcgf£. 

[0|0 5 6] ^■r-y7*7 9T'<0«Bic7)S*. HD 
Dlj' #fi*<7>ffl £ fc & i> COT'S: V , ^f-/7 
83jfc*JVvC. HDD 1 ' . D D 2 ' &X/DD3' CO? 
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